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(a) The schema d SOA [5] double taper scheme (Fig. 4.a) . The designed 30 μm long taper consists of two parts, where in the first part, with a length of 10 μm, it converges from the SOA width to a width of 0.7 μm. In the second part, with a length of 20 μm, it converges further to a tip of 0.2 μm. The calculations show 98% light transmission from the active layerstack to the passive part of the chip. The field distribution within the taper is presented in Fig. 4 .b. Based on the SOA, the mirrors and the active-passive transition we have realized DBR lasers with Bragg and photonic crystals as cavity mirrors. A fabricated laser with photonic crystal mirror is shown in Fig. 5 . The length of the laser cavities is around 500 µm, while the SOA width is 2 µm. The DBR has 16 periods on each side. The photonic crystal has 5 holes on the lasing output side and 8 holes on the other side.
Characterization of the lasers is performed at room temperature in the continuous wave regime. Fig. 6 shows optical spectra for PhC (a) and DBR (b) lasers for 45 mA injection current for both cases. The side mode suppression ratio (SMSR) of the laser with the strong photonic crystal mirror is around 30 dB which is twice higher than in DBR's case. The lasing peak occurs at 1578 and 1566 nm for the PhC and the DBR laser, respectively. The linewidth of the lasers is limited with the resolution of the spectrometer and below 60 pm. .for the laser with PhC mirrors and 29 mA (2.9 kA/cm 2 ) for DBR mirrors. This difference in threshold current corresponds to a different threshold gain, which is lower if the reflectivity is higher, which leads to a conclusion that the use of the PhC mirrors is more favorable in the IMOS integrated platform. Thermal roll-off appears due to the fact that the photonic membrane layer is not actively cooled. 
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